SUMMARY The variability of voluntary isometric strength measurements has been assessed in normal subjects and patients with peripheral neuromuscular disorders. Knee extensor strength was measured in a muscle testing chair 13 times over 5 months in each of six normal subjects: coefficients of variation (CV) ranged from 4-5 to 14-0% (mean 8.5%) for individual legs in different subjects. 
Measurement of the strength of a maximum voluntary contraction (MVC) is, the simplest and most direct means of assessing the amount of active muscle in a particular group.' In disease MVC is reduced either because there is a reduced amount of contractile material or because the processes leading to its activation are impaired or both. Changes in MVC therefore may allow the progress of the underlying disorder to be monitored and clinicians have traditionally used manual strength testing for this purpose. A variety of. semiquantitative techniques for scoring muscle strength have been used,2-4 but these are subjective, non-linear and only score clinically detectable weakness. Spring balances, cable tensiometers and different types of strain gauge dynamometer have been used for many years to obtain absolute values for strength.5 In neurological practice strength measurements have been used to assess weakness in poliomyelitis,6-8 Guillain-Barr6 syndrome,9 muscular dystrophy,10-14 inflammatory myopathy,'5-17 thyroid muscle disease,'8 osteomalacic myopathy, '9 acute infectious disease20 and other disorders. In this paper we analyse some of the sources of variability in voluntary strength measurements in patients with peripheral neuromuscular disorders and normal subjects with a view to encouraging the more rigorous use of this potentially powerful but simple technique as a routine.
Methods (1) Variation of knee extensor strength in normal subjects
The MVC of the right and left knee extensors was measured 13 times over a period of 5 months in each of six healthy subjects (three male, three female, aged 21-51 years). No subject undertook regular athletic training.
Each subject was tested in the early morning, lunchtime or early evening on different occasions.
Maximum voluntary isometric strength was measured
with the subject strapped sitting in a special muscle testing chair2' with a back support and the hip and knee flexed to a right angle;22 an inextensible strap looped around the ankle (above the malleoli) and passed to a strain gauge (Strainstall 1886 D). The bridge output from the strain gauge was amplified and the force trace displayed on the oscilloscope of a Medelec MS-6 and also recorded on light sensitive paper. The strain gauge was calibrated against known weights and gave a linear response over the range of forces recorded.
The measurement of muscle strength in patients with peripheral neuromuscular disorders performed such tests previously) and one or two test contractions three definitive contractions each lasting about 5 s were made over a 1 minute period. Subjects were told not to "kick" but to build up force steadily and rapidly and they were verbally exhorted and encouraged; that is, they routinely obtained auditory biofeedback.23 MVC was taken as the highest peak force maintained over one second in each leg. To test the effect of visual biofeedback on a separate occasion a second oscilloscope beam was used such that after the first contraction a target was set at, or -20% above, the force of that contraction. The .S. fig 3 and fig 4) 
